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PURPOSE: To readily obtain constant and uniform thickness by connecting one 
conductivity type layer with one electrode, and applying a voltage positively 
biasing the other conductivity type layer to the layer. 

CONSTITUTION: Since an N-type layer is positive to a P-type layer when a 
voltage is applied in a range that a P-N junction does not break down between 
the N-type layer and the P-type layer of a silicon plate 3, accelerated ions 
flow from the N-type layer side to the P-type layer side, ion impact increases 
at the P-type layer side as compared with the N-type Layer side, and the etching 
velocity at the N-type layer becomes extremely small. Accordingly, if the thick- 
ness of the N-type layer is set to the thickness of a thin portion 23, a recess 
24 which allows the thickness of the N-type layer to remain is formed. The 
impurity density, thickness of the P-type layer and the N-type layer are consid- 
ered to form a P-N junction of the plate 3 so as not break down to a bias 
voltage necessary for the P-N junction. If a thin layer is necessary to be of 
P-type, a bias is forwardly applied to the P-N junction. Thus, a constant and 
uniform thin layer can be obtained. 





1: anode, 2: cathode, 5: high frequency power source. 
7: gas inlet, 8: gas outlet, 10: plasma, 11: insulator, 12: 
insulator, 22: mask 
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PURPOSE: To uniformize a current density by increasing the impedance of a 
cover as compared with that of a substrate, and disposing the surfaces of the 
cover and the substrate substantially in the same plane. 

CONSTITUTION: A chamber 1 is evacuated by an evacuating system to a predeter- 
mined pressure, and CF 4 gas is fed, for example, from a gas feeding system. 
A high frequency voltage is applied by a high frequency power source 11 be- 
tween an anode 9 and a cathode 2 to generate a plasma 13 to dry etch a sub- 
strate 5. In this case, since an ion current by the plasma 13 is concentrated 
at the substrate 5 having small impedance, the ion current density flowing 
to the substrate 5 becomes high, and the etching rate becomes high. Since the 
surface 5a of the substrate 5 and the surface 23a of the cover 23 are disposed 
in the same plane, an electric field density becomes uniform in a boundary 
between the surfaces 5a and 23a, and does not become irregular on the surface 
of the substrate 5. Thus, ion current of uniform density flows on the surface 
5a of the substrate 5 to uniformly etch the substrate 5. 
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PURPOSE: To eliminate a variation in a sectional shape due to the azimuth 
for forming an etching groove by commonly using an etching mask as a mask 
for an ion implanting, forming amorphous surface exposed portion by ion 
implanting from a crystal surface, selectively etching the amorphous portion, 
and then additionally etching it. 

CONSTITUTION: After a photoresist mask pattern is formed in line-and-space 
of 2,500 A on an InP substrate, Si is ion implanted at accelerating energy of 
80keV in dosage of lxl0 l4 cm" 2 . The surface of the exposed portion is converted 
to amorphous to 1,000 A of depth. Thereafter, it is additionally etched for 
approx. 30sec with solution of HBr:HN0 3 :H 2 0 = 1:1:5 (volumetric ratio at 25°C). 
Thus, the thin shape does not considerably depend upon the azimuth of the 
substrate and the groove forming direction, and the depth of the amorphous 
layer is correctly controlled by ion implanting. 
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1: photoresist mask, 2: InP substrate, 4: amorphous region, 
a: depth, b: atom density curves 
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